Ionizing radiation down-regulates histone H1 gene expression by transcriptional and post-transcriptional mechanisms.
The cellular response to ionizing radiation includes growth arrest and DNA repair. However, little is known about the regulation of gene expression by this agent. The present studies demonstrate that exposure to ionizing radiation is associated with a dose-dependent decrease in histone H1 gene expression. Following treatment with 20 Gy, this effect was transient, detectable at 15-30 min, and maximal at 6 h. Nuclear run-on assays demonstrate that this down-regulation is controlled at least in part by transcriptional mechanisms. We also demonstrate that inhibition of protein synthesis with cycloheximide abrogates the down-regulation of both histone H1 gene transcription and mRNA levels in irradiated cells. The results demonstrate that treatment with ionizing radiation is associated with a decrease in the stability of the histone H1 transcript, and that this effect is reversed by inhibition of protein synthesis. These findings demonstrate that ionizing radiation activates at least two distinct signaling pathways that control histone H1 expression at the transcriptional and post-transcriptional levels.